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TESTKIT AND METHOD 

The present invention relates to a skin prick test kit 
for the determination of the predisposition of an indivi- 
dual to develop marginal periodontitis. The invention al- 
so involves a method for the determination of such pre- 
5' disposition. 

Background of the invention 

The most frequent disease that affects the at- 
tachment apparatus of the teeth or the periodontium is 
10 gingivitis. It is caused by our indigenous bacterial flo- 
ra and is, for some individuals a first step towards mar- 
ginal periodontitis. A shift towards more anaerobic bac- 
teria in the bacterial plaque is thought to be the reason 
why gingivitis turns into marginal periodontitis. Despite 
15 the fact that almost all individuals suffer from gingivi- 
tis, there is no clear relation between the degree of 
gingivitis and development of marginal periodontitis. 
Epidemiological studies have, however, shown that between 
5 and 10% of the adult population develop severe marginal 
20 periodontitis, while a moderate form affects 50 to^-BO%. 

Progression of periodontitis is influenced by a mul- 
titude of modifying factors (Genco, RJ, Loe H. The role 
of systemic conditions and disorders in periodontal dise- 
ase. Periodontol 2000 1994; 2: 98-116). These can be di- 
25 vided into systemic factors which affect the entire den- 
tition and local factors which affect a single tooth or 
tooth surface. 

The teeth are attached to the alveolar bone through 
their roots. A thin layer of mineralized cementum is 
30 found along the surface of the roots. The cementum layer 
anchors collagen fibers which extend to the adjacent al- 
veolar bone. The space, thus created between the root and 
the bone surfaces, is occupied mainly by collagen fibers 
and connective tissue cells (fibroblasts). The soft 
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tissue, known as the periodontal membrane or ligament, is 
a highly specialized connective tissue. It has the capa- 
city to form bone as well as cementum and can, provided 
the right conditions are given, form a new attachment ap- 
5 paratus in areas of the root where it has been lost to 
periodontal disease (Lindskog S, Lengheden A, Blomlof L. 
Successive removal of periodontal tissues. Marginal hea- 
ling without plaque control. J.Clin. Periodontol 1993;20: 
14-9). 

10 Periodontal disease is, second to tooth decay, the 

most frequent oral disease. It is a progressive disease 
and affects, in its severe form, 5 to 10% of the popula- 
tion in industrialized countries, leading to partial or 
complete tooth loss. However, most adults have one or mo- 

15 re teeth affected by the disease. The disease is, in its 
most common form known ^as ma-rginai- periodontist JEt- is 
caused by accumulation of bacterial deposits on tooth 
surfaces along the gingival margins. These bacteria, pre- 
dominantly anaerobic originate from the hosts indigenous 

20 oral microflora and elicit an inflammatory reaction in 
the gingiva which results in destruction of tooth- 
supporting tissues (periodontal membrane and alveolar bo- 
ne) . The destruction of tooth-supporting tissues results 
in a deepening of the space (periodontal pocket) between 

25 the root of the tooth and the gingiva. The disease pro- 
gresses as bacteria migrate apically into the periodontal 
pocket, which deepens more and more as a result of the 
soft tissue inflammation. Unless adequate treatment is 
instigated, the tooth becomes mobile and will eventually 

30 fall out when enough tooth-supporting tissues have been 
destroyed . 

Three theories on or models for progression of mar- 
ginal periodontitis have been proposed (Socransky SS, 
Haffajee AD, Goodson J, Lindhe J. New concepts of de- 
35 structive periodontal disease. J. Clin Periodontol 1984; 
11: 21-32) : ' 
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1. A slow continuous loss of attachment throughout li 
fe. 

2. Random periods of attachment loss throughout life. 

3. Localized attachment loss during certain periods in 
5 life. 

There is reason to believe that all three theories 
are valid, each within a certain subpopulat ion of pati- 
ents suffering from marginal periodontitis. The first 
theory/model applies to the majority of patients, 50 to 
10 80% of the population, which show a moderate form of mar- 
ginal periodontitis. The third theory/model applies to 
juvenile periodontitis which affects young patients and 
then most often only the first permanent molars. The 
second theory/model accounts for the 5 to 10% of the po- 
15 pulation which suffer from severe marginal periodontitis. 

Within the group of patients suffering from severe 
marginal periodontitis and which lose periodontal at- 
tachment during random periods throughout life 
(theory/model 2 above) a large number of patients fail to' 
respond to treatment (refractory patients) . These pati- 
ents have most probably a "multi-factorial genetic pre- 
disposition" to develop severe marginal periodontitis. 
This genetic predisposition has been suggested to I'ead to 
an inflammatory overreaction to marginal bacterial plaque 
which in turn causes destruction of the marginal perio- 
dontium. 

Summary of the invention 

The main object of the present invention is to pro- 
vide new techniques residing in a screening test to iden- 
tify within a given population individuals who have pre- 
disposition to develop marginal periodontitis. 

Another' object of the present invention is to provi- 
de a skin prick test kit for such determination of pre- 
disposed individuals . 

Another object of the invention is to provide a met- 
hod for the determination of such predisposition of indi- 
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viduals within a given population. 

For these and other objects which will be clear from 
the following disclosure the invention provides for a 
skin prick test kit for the determination of the predis- 
5 position of an individual to develop marginal periodonti- 
tis, said kit comprising: 

a) a first reagent containing a known quantity of a 
surface structure common to anaerobic Gram negative pat- 
hogens which is capable of triggering the inflammatory 

10 response associated with periodontitis and gingivitis; 

b) a second reagent containing an agonist to said 
individual; 

c) a negative control; and 

d) instructions for the use of said kit. 

15 It is preferred that said first reagent contains a 

. . ... -_^.s t ru ct u re s e lec.ted^fx.om^t.he^no.n -poly sac c h a r i d e.-_ _e n.tl t y^ .o f 
surface lipo- or proteoconjugates of such anaerobic Gram 
negative pathogens. 

It is particularly preferred that said conjugate is 
20 a lipopolysaccharide, and in such conjugate it is parti- 
cularly preferred that said entity is Lipid A or an equi- 
valent thereof of same biological function. 

In regard to the second reagent said agonist can be 
any substance capable of producing an inflammatory res- 
25 ponse on challenge of an individual subject to test. Al- 
though any agonist of such function can be used it is 
preferably selected from histamin, serotonin^ prosta- 
glandins, leukotrienes and bradykinin. 

It is particularly preferred to use as an agonist 
30 histamin which is a conventional challenge substance used 
in testing immunologic reaction. 

The invention also provides for a method for the de- 
termination of the predisposition of an individual to de- 
velop marginal periodontitis. In such a method the skin 
35 prick test is performed by challenging an individual sub- 
ject to testing with a first reagent as defined above, 
evaluating the reaction of said challenge. In this method 
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lack of reaction or generation of only a minor reaction 
indicates predisposition to develop a marginal periodon- 
titis. 

As will be shown below by experimental data patien-s 
refractory to treatment surprisingly present a reverse 
response, i.e. they do not respond as readily as healthy 
individuals with an inflammatory reaction to a given com- 
mon Gram negative bacterial antigen, such as Lipid A. 
This impaired response could therefore lead to an unim- 
paired or uncontrolled growth of the marginal microflora, 
especially the anaerobic subgingival pathogens which, 
when they reach a critical volume, initiate a period of 
marginal attachment loss. The techniques presented by the 
present invention residing in the administration of a 
15 suitable antigen, such as Lipid A, thus has the potential 
of serving as a screening test for the early identifica- 
tion of individuals which have a predisposition to deve- 
lop severe marginal periodontitis. ' 

In regard to the first reagent any antigen or sur- 
face structure common to Gram negative bacterial perio- 
dontitis pathogens can be used in the test method accor- 
ding to the present invention. Such antigens are 
frequently part of surface conjugates of said pathogens, 
such as lipo- or proteopolysaccharides . Since the po'ly- 
25 saccharide part of such conjugates has a structure vary- 
ing with the type of bacterial strain involved, it is 
preferred to use the non-polysaccharide entity of such 
conjugates, said entity being unaltered regardless of 
bacterial strain. 
30 With regard to the second reagent used in the pre- 

sent invention to confirm a positive reaction, it goes 
without saying that any agonist can be used for such pur- 
pose. Furthermore, the negative control for confirming 
negative reaction can be simply constituted by pyrogene 
35 free water. 



20 
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Detailed description of the invention 

The present invention will be further illustrated by 
specific experimental data, but it is to be noted that 
the invention is not restricted to the experiments pre- 
5 sented below since alterations and modifications will be 
obvious to the skilled artisan upon reading of the disc- 
losure. 

EXAMPLE 

10 Skin prick test using Lipid A 

Lipid A is a unique part of endotoxins, lipopolysac- 
charides (LPS) produced by all periodontitis pathogens. 
Unlike the polysaccharide part of LPS, it remains unalte- 
red regardless of bacterial strain. LPS triggers a number 
15 of biological activities most notably the inflammatory 
respoTise-HLn-peoi^odonti^is- and-girigiAAit --- — - - - 

Skin Prick Test with Lipid A was performed on three 
groups of individuals: 

• Patients with severe marginal periodontitis which 

20 does not respond to treatment (refractory patients) . 

• Patients with severe marginal periodontitis which 
responds to treatment. 

• Healthy control individuals without marginal perio- 
dontitis . 

25 (The test was performed according to a routine pro- 

cedure as described in Aas K, Backman A, Berlin L, Weeke 
B. Standardization of allergen extracts with appropriate 
methods. The combined use of skin prick testing and stan- 
dardization of allergen extracts. Acta Allergol 1978; 

30 33:238-240, and in Mailing H-J. The skin prick testing 
and the use of histamine references. Allergy 1984; 
39:596-601) . 

Patient and disease characteristics for the three 
groups can be found in Table 1 below. GI (gingival index) 
35 was used as measure of active disease. Refractory pati- 
ents all had a GI>20. The test substance was Lipid A dis- 
solved in water (0.1 mg/ml and 1 mg/ml) . Histamine (10 
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mg/ml in water) and water served as positive and negativ 
controls, respectively. The result was registered after 
18 to 24 hours. 

5 TABLE 1 Patient and disease characteristics for the two 
test groups and the control group. No significant diffe- 
rences were found between the groups with marginal perio 
dontitis with respect to gender, age, pocket depth and 
number of teeth . 



wo 98/22147 



PCT/SE97/01949 



8 



1 — 1 


























03 


























> 


























•H 




















































C 


























-H 




















































X 


























C (U 






CM 




















03 






* 




















03 C 












1 — 1 




















CNJ 






t-H 








































i 03 




















































a c 


4J 
























o 


03 


JZ 






















c -o 


























m o 


U 


a 


CM 




















(U -H 


O 


03 


• 






• 
























CN 








1 






CO 


























»— 1 CO 


























OJ o 


























c ^ 




















i 
































Cr> 03 






00 






m 














M C 




















00 






03 O 






CN 






o 


























CO' 








rH 
































































t-t 






ro 














• 0) 


























0 Q) 






rH 




















'Z -P 






CM 




















G 




















rH 






03 03 


























03 CP 






lT) 






lO 








CM 






S 03 




















^ 






03 




















































03 03 




















































0) 03 








rH 












CM 


CD 










CM 








IT) 






rH 


00 


















un 






00 


rH 
























VD 






C 






rH 






ro 








(-t 






















1 

4J 




t 














to TJ 






CO 


03 




•H 














-H C 






-H 


0) 




> 


03 










03 


4J O 




03 








•H 


C 




o 






J-l 


•H ao 


U4 


•H 








•H 










03 


4J CO 


CM 


03 


4-J 






c 






o 






> 


C 03 


A 


> 


c 


o 




•H 


M 










03 


0 i-i 


1— 1 


0) 


o 


4-> 






03 










CO TI 


C£ 


CO 


TS 






(-H 


e 










0 -P 






o 


CO 




0 












-C 


•H O 




jC 


■H 


T3 




i-l 




(0 


r-t 








U C 


4J 


4J 


JH 


C 




u 


D 


•H 


0 






•H 


03 


c 


•H 


03 


0 


O 


c 


0 


4J 










a CO 


03 




a 


a 


CM 


0 


s: 


•H 










03 








CO 


VI 


u 




4J 


c 






CO 


rH O 




CO 




03 


1— 1 




•H 


c 


o 








03 


03 




m 


U 




>1 




0 


u 

\ 






c 


c 


<\> 


c 


c 






x: 




-a 






03 


•H x: 


U 


(U 


•H 


x: 




u 


CO 


0 


u> 






■H 


CT» U 


4-> 


•H 




o 




rH 


rH 


•H 


CO 






U 






4J 


M 


•H 


c 


03 


03 


M 


03 






03 


05 ^ 


0 


03 


03 


s: 


03 


03 




03 


H 








E 3 




Oi 


B 


3 


B 


X 




a 



wo 98/22147 



PCT/SE97/01949 



9 



All individuals reacted positively to histamine and 
negatively to the vehicle (water) . Students t-test was 
employed to test levels of significance for differences 
5 between test and control groups. 

Results from the Skin Prick Test can be found in 
Table 2 below. 

TABLE 2 Skin Prick Test with Lipid A performed on three 
10 groups of individuals: patients with severe marginal pe- 
riodontitis which does not respond to treatment 
(refractory patients), patients with severe marginal pe- 
riodontitis which responds to treatment and healthy con- 
trol individuals without marginal periodontitis. 
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Patients with severe marginal periodontitis not res 
ponding to treatment (refractory patients) showed almost 
no positive response to Lipid A which was significantly 
5 different from the results from patients with severe mar 
ginal periodontitis which responds to treatment and 
healthy control individuals without marginal periodonti- 
tis. Refractory patients also required higher concentra- 
tions of Lipid A to respond. Although the invention is 

10 not restricted to any particular theory, this can be in- 
terpreted as an impaired inflammatory reactivity to peri 
odontitis pathogens in refractory patients and the test 
can be used to screen individuals to identify those su- 
sceptible to severe refractory periodontitis before peri 

15 odontitis has progressed too far. Thus, preventive measu 
res could be specifically directed towards these pati- 
ents . 
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CLAIMS 

1. Skin prick test kit for the determination of the 
predisposition of an individual to develop marginal peri- 

5 odontitis, said kit comprising: 

a) a first reagent containing a known quantity of a 
surface structure common to anaerobic Gram negative pa- 
thogens which is capable of triggering the inflammatory 
response associated with periodontitis and gingivitis; 
10 b) a second reagent containing an agonist to said 

individual ; 

c) a negative control; and 

d) instructions for the use of said kit. 

2. Skin prick test kit according to claim 1, wherein 
15 said first reagent contains a structure selected from the 

non-carbohydrate entity of surface lipo- or proteoconju- 
gates of said pathogens. 

3. Skin prick test kit according to claim 2, wherein 
said conjugate is a lipopolysaccharide . 

20 4. Skin prick test kit according to claim 2 or 3, 

wherein said entity is Lipid A or functional equivalent 
thereof . 

5. Skin prick test kit according to any preceding 
claim, wherein said agonist is selected from histamin, 

25 serotonin, prostaglandins, leukotrienes and bradykinin. 

6. Skin prick test kit according to claim 5, wherein 
said agonist is histamin. 

7. Skin prick test kit according to any preceding 
claim, wherein said first reagent is constituted by an 

30 aqueous solution of Lipid A, wherein said second reagent 
is constituted by an aqueous solution of histamin, and 
wherein said negative control is water, 

8. A method for the determination of the predisposi- 
tion of an individual to develop marginal periodontitis 

35 comprising the steps: 
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a) performing skin prick test while challenging said 
individual with a first reagent containing a known quan- 
tity of a surface structure common to anaerobic Gram ne- 
gative pathogens which is capable of triggering the in- 
flammatory response associated with periodontitis and 
gingivitis; and 

b) evaluating the reaction of said challenge, lack 
of or only a minor reaction indicating predisposition to 
develop said disorder. 

9. A method according to claim 8, wherein step a) is 
accompanied by challenge with a second reagent containing 
an agonist to said individual to confirm positive reac- 
tion ■ 

10. A method according to claim 8 or 9, wherein step 
15 a) is accompanied by challenge with a negative control to 

confirm negative reaction. 

11. A method according to claim 10, wherein said 
first reagent contains a structure selected from the non- 
carbohydrate entity of surface lipo- or proteocon j ugates 

20 of said of said pathogens, wherein said second reagent is 
selected from histamin, serotonin, prostaglandins, leu- 
kotrienes and bradykinin, and wherein said negative con- 
trol is water. 

12. A method according to claim 11, wherein said en- 
25 tity is Lipid A or functional equivalent thereof. • - 

13. A method according to claim 11 or 12, wherein 
said agonist is histamin. 

14. A method according to claim 12 or 13, wherein 
said first reagent contains Lipid A in a concentration 

30 within the range about 0,05 to about 2 mg/mL. 

15. A method according to claim 13 or 14, wherein 
said second reagent contains histamin in a concentration 
within the range about 5 to about 20 mg/mL. 
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